m(rnKz), of benzotrichloride and benzal chloride as solutes in carbon tetrachloride at 25". Experimental observations and results are shown in Tables 1 and 2 ; symbols are as defined elsewhere.2 The dipole moments (2.03 D and 2.07 D, respectively) are in good agreement with recorded values.3 The applicability of available carbonchlorine bond anisotropies has been tested by comparison of observed and calculated molar Kerr constants for these two molecules. Results previously recorded4 for benzotrifluoride have also been considered. Molar Kerr constants for benzotrichloride have been computed by standard methods using anisotropic polarizabilities for the C-C1 bond derived from (a) methyl chloride and (b) chloroform.5 If the Car-C-C1 bond angle is assumed to be 110°, and with appropriate allowance for an exaltation of molar refraction, ARD, of 0.7 cm3, molar Kerr constants ( X 1012) are calculable as (a) +122, and (b) +70. Further calculations, utilizing the C-C1 bond polarizabilities from methyl chloride, have been performed for Car-C-C1 bond angles of 115" and 120"; results then emerge as +136 and +151, respectively. The calculated molar Kerr constants are all considerably lower than that observed (+172), and this probably can be attributed to exaltation effects operating within the molecule. Support for this contention can be drawn from the fact that the dipole moment of benzotrichloride (2.03 D) is considerably larger than the moment of methyl chloroform (1 a70 D).4 This difference is in accord with the known mesomeric and inductive effects associated with aromatic CX3 groups.637 Both of these electronic effects probably would lead to an augmented longitudinal polarizability for the Car-C bond, which could cause the experimental molar Kerr constant to be larger than that calculated. and Le FBvre from data for methyl fluoride have been used in calculating molar Kerr constants, and the Car-C-F bond angle has been assumed to be tetrahedral. If the refraction of the C-F bond in this environment is taken as 1-88 cm3 (as found by Maceys for n-alkyl esters of trifluoroaoetic acid), the calculated molar refraction is 31 -4 cm3, so that there is apparently no exaltation of refraction. The molar Kerr constant then emerges as +-136 x 10-12, which is far removed from the experimental value. The principal molecular polarizabilities for nine halogen-substituted derivatives of benzotrifluoride have been deduced by Cherry, Hobbs, and Strobe19 from the experimental molar Kerr constants of these compounds. However, these principal polarizabilties must be regarded as approximate values only, because of the assumptions which the authors have made with regard to the magnitude and direction of the molecular dipole moment, and the location of the principal axes. The only member of the series which is without such uncertainties is p-chlorobenzotrifluoride.
S H O R T COMMUNICATIONS
The dipole moment of this molecule is recorded as 1 . 2 2 D,10 and using the C-F bond semi-axes derived from methyl fluoride together with the usual semi-axes for the p-chlorophenyl group,& the calculated molar Kerr constant (without allowance for exaltation) is +86 x 10-12, which is close to that observed (+93 x 10-12).
Benzal Chloride
Two additional uncertainties arise in the case of benzal chloride: both the precise direction of action of the dipole moment and the conformation of the molecule are unknown. The various possible molecular conformations can be defined by the angle, 4, between the Car-C-H plane and that of the benzene ring. In calculating molar Kerr constants it is assumed that the dipole moment acts along the bisector of the C1-C-Cl angle in the C1-C-Cl plane. With the C-CI bond semi-axes from methyl chloride, molar Kerr constants ( x 1012) for the conformations defined by 4 = 0" and 4 = 90" emerge as +98 and -73, respectively. These values are not greatly changed by the use of alternative C-C1 bond polarizabilities, or by making allowance for exaltation of molar refraction. Neither estimate approaches the experimental value (+155), but i t is clear that the most probable single effective conformation of the molecule is represented by 4 = 0'.
Conclusion
We conclude that because of quantitati-vely unpredictable exaltation effects within the molecules, the experimental molar Kerr constants of benzotrichloride and benzal chloride are not reconcilable with the values calculated from the appropriate bond and group polarizabilities. Additional information, which would make possible the direct evaluation of the principal polarizabilities of such molecules, could be obtained from measurements of the depolarization factors for light scattered by dilute solutions of these substances.11
